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IMPROVED IMMUNOASSAY SYSTEM 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] The present application is a continuation-in-part of United States Patent Application 
Serial Number 09/813,071, filed March 20, 2001, entitled IMPROVED IMMUNOASSAY 
SYSTEM, which was a continuation of United States Patent Application Serial Number 
09/295,487 filed April 21, 1999, entitled IMPROVED IMMUNOASSAY SYSTEM, which is a 
continuation of United States Patent Application Serial Number 09/195,209 filed on November 
18, 1998, entitled IMPROVED IMMUNOASSAY SYSTEM. 

STATEMENT RE: FEDERALLY SPONSORED RESEARCH/DEVELOPMENT 
[0002] Not Applicable 

BACKGROUND OF THE INVENTION 

[0003] The present invention is directed to improved methods and immunoassays for 
detecting two or more ligands in a liquid sample suspected of containing such ligands, and more 
particularly, improved methods and immunoassays for rapidly and qualitatively detecting the 
presence or absence of one or more ligands via a single, rapid, competitive ligand-receptor 
reaction. 

[0004] Immunoassays, also referred to as ligand-receptor assays, are well-known in the art. 
Since their introduction in 1971, immunoassays have been widely utilized in the medical field as 
a diagnostic tool to detect minute amounts of hormones, drugs, antibodies and other substances 
suspected of being present in a given fluid sample. Immunoassays have found further application 
in determining the presence and concentration of ligands in food products and environmental 
samples. 

[0005] Such assays rely on the binding of ligands by receptors to determine the concentration 
of such ligands in a given sample and are typically characterized as either competitive or non- 
competitive. Non-competitive assays generally utilize receptors in substantial excess over the 
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concentration of ligands to be determined in the assay. Typical of such non-competitive 
immunoassays include sandwich assays, which detect the presence of a ligand by binding two 
receptors thereto. In such arrangement, the first antibody is bound to a solid phase such that 
when the ligand is present, such ligand becomes affixed thereto. A second receptor having a 
label covalently attached thereto, which may comprise a radioactive, fluorescent, enzymatic, dye 
or other detectable moiety (collectively referred to as tracers), is introduced to the assay which 
consequently binds to the bound ligand, to the extent the ligand is present, and thereafter 
produces a signal consistent with the presence of such ligand. If the sample does not contain the 
molecules of interest, the labeled antibody is carried past the immobilized antibody without 
reacting which, as a consequence, will not cause a change in the membrane. Such non- 
competitive immunoassays are primarily useful for the detection of large molecules such as 
proteins, large hormones or molecules which have multiple binding sites, such as human 
chorionic gonadotropin (HCG) and typically will not work with small molecules that have only 
one binding site. 

[0006] Competitive assays, in contrast, generally involve competition between a ligand 
present in a given sample, and a ligand analog having a tracer/label covalently linked thereto to 
permit detection for a limited number of binding sites provided by the ligand receptor, which 
typically comprises an antibody bound to a solid phase. Such assays are particularly suited to 
detect smaller molecules, such as drugs and drug metabolites. In this context, drug analogs are 
utilized that have been covalently bound to a protein which is then immobilized on a membrane. 
Antibody specific to the drug is then labeled and immobilized on a porous pad. When a sample is 
added which is suspected of containing a given analyte, such sample dissolves the labeled 
antibody and carries it into contact with the immobilized drug-protein region. If there is little or 
not drug in the sample, a large amount of the labeled antibody is bound to the immobilized drug- 
protein region which, consequently, produces a detectable signal. If the sample contains a high 
amount of drug, little or no labeled antibody is bound to the immobilized drug-protein region and 
thus in turn gives little or no signal. 

[0007] Early immunoassays required tedious manual steps and long incubation times, 
typically lasting for several hours. Recent advancements in immunoassays, however, have 
overcome such deficiencies and can now allow an immunoassay to be formed in less than ten 
minutes. Such immunoassays may further typically be performed with only one step, which 
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typically comprises mixing all the reactants of a competitive ligand-receptor assay, namely, a 
fluid sample suspected of containing the ligand, a labeled ligand analog, and a receptor 
(antibody) bound to a solid phase, with the quantity of ligand being determined by its effect on 
the extent of binding between the ligand receptor and the labeled ligand analog. 
[0008] Today, rapid immunoassays generally consist of an adhesive-covered plastic backing 
onto which several porous pads and a piece of protein-binding membrane are attached. The 
membrane typically contains a section that has been impregnated with a binding partner (i.e., a 
receptor or ligand analog). A second pad is typically provided which contains a labeled target 
molecule or labeled antibody (i.e., tracer) that is placed in direct contact with the protein-binding 
membrane. When a sample suspected of containing a target ligand is contacted with the 
immunoassay, such sample dissolves the labeled element or tracer and the capillary action of the 
protein-binding membrane subsequently draws the sample with tracer dissolved therein into 
contact with the impregnated binding partner. When this reaction occurs, there is a change in the 
appearance of the binding membrane, with the difference providing a qualitative and quantitative 
indication of the presence or absence of the ligand suspected of being present in such sample. 
[0009] While today's rapid competitive immunoassays are considered generally effective, 
such assay methods continue to suffer from significant drawbacks. In particular, the reaction 
between the labeled antibody and the drug in a sample, to the extent present, is known to begin 
prior to when the labeled antibody reaches the immobilized drug-protein region. Moreover, 
because the reaction time for such assays is dependent upon variables, such as sample viscosity 
and membrane porosity, such variability in time allows more or less reaction between the labeled 
antibody and sample which decreases the sensitivity of the assay and gives rise to inconsistent 
results. 

[0010] Accordingly, there is a substantial need in the art for a rapid immunoassay that, in 
addition to providing a rapid qualitative indication as to whether or not a specific ligand is 
present within a given sample, has greater sensitivity and reproduceability than prior art assays 
and methods. Specifically, there is a need for rapid immunoassays and assay methods that can be 
performed in a single step that further provides qualitative results by utilizing a single 
competitive assay between a ligand and ligand analog with binding sites to a bound receptor. In 
addition, there is a need in the art for an immunoassay and assay method that are inexpensive, 
relatively easy to manufacture, and capable of being utilized for a wide variety of applications. 
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There is still further a need for a rapid, single-step competitive immunoassay that can identify the 
presence of two or more suspect ligands in a given sample. 

BRIEF SUMMARY OF THE INVENTION 

[0011] The present invention specifically addresses and alleviates the above-identified 
deficiencies in the art. In this regard, the present invention is directed to a single-step, 
competitive immunoassay and competitive assay method that are useful in detecting the presence 
or absence of target ligands in a fluid sample, such as urine, that are more rapid, and have greater 
reproduceability and sensitivity than prior devices and methods. The systems and methods of the 
present invention are particularly well suited for detecting the presence of metabolites of certain 
abused drugs as excreted in the urine, but may further be used to detect certain hormones or other 
substances, such as tumor markers, for diagnostic purposes. 

[0012] According to a preferred embodiment, the immunoassay system comprises an 
elongate strip which has incorporated thereon all of the reagents necessary to perform an 
immunoassay. Specifically, such strip consists of an adhesive-coated plastic support onto which 
a piece of protein-binding membrane and first and second absorbent pads are placed. The first 
pad comprises a high capacity absorbent which serves to absorb a portion of a fluid sample. The 
second pad contains a freeze-dried colloidal gold tracer onto which is absorbed a novel ligand 
analog-protein complex that becomes soluble when contacted with the sample. The protein- 
binding membrane has at least one stripe or zone of antibody applied to it being specific to the 
ligand of interest (i.e., the presence or absence of the drug sought to be detected), as well as the 
ligand analog. The first absorbent pad, second absorbent pad and membrane are further 
preferably sequentially arranged adjacent one another in a generally linear fashion. 
[0013] The immunoassay further preferably includes at least one second ligand analog 
protein complex, unrelated to the ligand or ligand analog, that is also absorbed onto the same 
colloidal gold particles bearing the first ligand and protein complex that are contained within the 
second absorbent pad, and a second stripe or zone of antibodies formed on the membrane having 
an affinity to bind the second ligand analog for use as a test control. A third absorbent pad 
formed adjacent the membrane may also be preferably provided to serve as an additional 
reservoir for the fluid sample. The immunoassay may further include indicia formed thereon, and 



preferably upon the first and/or third absorbent pads thereof to facilitate interpretation of the 
results of the immunoassay. 

[0014] To utilize the test, the user need only place the immunoassay strip into a fluid sample 
(i.e., urine) up to a specified level which preferably does not exceed the second absorbent pad 
containing the ligand analog-protein-colloidal gold complex. The urine is sequentially absorbed 
by the first and second absorbent pads, which causes the colloidal gold particles with protein- 
analog absorbed thereon (i.e., tracer) to become rapidly resolubilized. The resultant admixture is 
then drawn by capillary action into contact with the antibody immobilized on the membrane. To 
the extent present, the drug/metabolite of interest competes with the tracer to bind with the 
antibodies bound to the membrane. In this regard, the immunoassay system of the present 
invention provides for an excess of tracer in all situations such that in the absence of a 
drag/metabolite sought to be detected, the tracer will necessarily bind to substantially all of the 
antibody, and thus will produce a visible signal indicative of such absence. 
[0015] On the other hand, if the sample contains an amount of drug/metabolite above 
predetermined cut-off levels, such drug/metabolite will necessarily compete with the tracer and 
thus prevent the latter from binding to the antibodies. As a consequence, a portion of the tracer 
will be unable to bind to the antibodies and thus no visual signal will be generated thereby. 
Accordingly, the immunoassay system of the present invention will provide a signal in the 
absence of the target drug/metabolite sought to be detected, but will not provide such a signal 
should the same be present. 

[0016] On average, the test takes approximately ten minutes or less to perform. As discussed 
above, to ensure accuracy, the immunoassay of the present invention may preferably be provided 
with a second stripe or zone of control antibodies specific to a second, unrelated tracer or label 
that is designed to provide a visual indication in every instance, preferably in the form of a 
control band, where a respective test strip is utilized. In this regard, such control band ensures 
that the system is functioning properly when the immunoassay indicates the presence of a 
particular drug/metabolite (i.e., fails to provide a visual indication indicative that no such 
compound is present). The immunoassay system may further be designed such that tests for 
multiple metabolites from other frequently abused substances, such as amphetamine, cocaine, 
marijuana, opiates and PCP, may be incorporated onto a single strip, the presence of which is 
detected via the use of a single particulate dye having the appropriate corresponding ligand 
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analogs bound thereto. Likewise, it is contemplated that such immunoassay system may be 
developed to indicate the presence or absence of tumor markers for prostate and bladder cancers, 
heart attack markers and osteoporosis indicators. It is further envisioned that such immunoassay 
system can be developed to detect various diseases such as hepatitis, HIV and other types of 
infectious diseases. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] These, as well as other features of the present invention will become more apparent 
upon reference to the drawings wherein: 

[0018] Figure 1 is an exploded schematic diagram of the components comprising an 
immunoassay system as constructed in accordance with a preferred embodiment of the present 
invention; and 

[0019] Figure 2 is a schematic flowchart depicting the operative steps by which the 
immunoassay system of the present invention detects the presence or absence of a target ligand 
within a fluid sample. 

DETAILED DESCRIPTION OF THE INVENTION 

[0020] The detailed description set forth below in connection with the appended drawings is 
intended merely as a description of the presently preferred embodiment of the invention, and is 
not intended to represent the only form in which the present invention may be constructed or 
utilized. The description sets forth the functions and sequence of steps for construction and 
implementation of the invention in connection with the illustrated embodiments. It is to be 
understood, however, that the same or equivalent functions and sequences may be accomplished 
by different embodiments that are also intended to be encompassed within the spirit and scope of 
the invention. 

[0021] Referring now to the drawings, and initially to Figure 1, there is schematically 
depicted the various components comprising an immunoassay 10 constructed in accordance with 
a preferred embodiment of the present invention. As illustrated, the immunoassay 10 comprises a 
plastic backing 12 upon which are formed the various other components necessary to perform an 
assay, and more particularly, detecting the presence of a ligand suspected of being present in a 
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liquid sample. At the outset, it will be appreciated by those skilled in the art that the term 
"ligand" may encompass any type of specific analyte or a substance which, if detected, could be 
used to infer the presence of the analyte in a sample. In this regard, in the context of the present 
invention, it should be recognized that the term "ligand" includes without limitation, drugs, 
hormones, antigens, antibodies, haptens, deoxyribonucleic acid (DNA), ribonucleic acid (RNA), 
any metabolites thereof and any other substances of either natural or synthetic origin which may 
be of diagnostic interest. 

[0022] With respect to the various other components utilized to conduct the assay according 
to the preferred embodiment of the present invention, there is provided a porous membrane 14 
upon which are formed a test receptor or antibody 16 having a specific binding affinity for the 
ligand sought to be detected within the fluid sample. Optionally, there may further be provided a 
control receptor or antibody 18, likewise formed within a specific zone or striped region upon the 
membrane 14 having a specific affinity for an unrelated control ligand or reagent having a label 
bound thereto that, as discussed more fully below, provides a visual indication for purposes of 
confirming the validity of the assay. 

[0023] Additionally disposed upon the plastic backing. 12 is a second absorbent pad or gold 
pad 20, the latter being formed adjacent membrane 14 at the proximal end thereof and in closest 
proximity to the zone or stripe of test antibody 16 formed thereon. Such gold pad 20 essentially 
comprises a layer of absorbent material within which is distributed a novel ligand analog having 
a specific affinity for the test antibodies 16 formed upon the membrane 14, discussed more fully 
below. 

[0024] Formed adjacent to and proximal such gold pad 20 is a first pad or sample pad 22, the 
latter comprising a high absorbent material. As will be recognized by those skilled in the art, 
such sample pad 22 is designed to act as a reservoir such that when a fluid sample is introduced 
to the device, such sample is absorbed thereby and contacted with the other aforementioned 
components, namely gold pad 20 and membrane 14, of the immunoassay of the present invention 
in a sequential, systematic method. In this regard, it will be appreciated that sample pad 22, gold 
pad 20 and membrane 14 will preferably be formed adjacent one another and aligned in a 
generally linear fashion such that when the sample pad 22 is contacted with such fluid sample, 
such fluid sample will be caused to migrate systematically from the sample pad 22 to the gold 



-7- 



pad 20 and to the membrane 14. To the extent the same is provided, the fluid sample will further 
extend to the absorbent pad 26, the latter also being designed to act as a reservoir. 
[0025] With respect to the preferred formulation of labeled ligand analog or labeled drug 
dispersed within gold pad 20, such preferably comprises an actual molecule of the ligand itself 
covalently attached to a protein with the resultant ligand/protein complex being absorbed onto 
the surface of colloidal gold particles or granules. In an alternative embodiment, such labeled 
analog may be formed by adhering the protein to the dye (i.e., colloidal gold particles). And 
thereafter attaching the ligand thereto. In either embodiment, the labeled ligand and analogs 
comprising the same will be specifically formulated such that when the gold pad 20 comes into 
contact with the fluid sample, such ligand analog will become soluble and dissolve within the 
fluid sample. 

[0026] Along these lines, it is contemplated that more than one ligand/protein complex can 
readily be absorbed upon the colloidal gold particles to thus enable the presence of two or more 
substances to be detected via the use of a single particulate dye (i.e., colloidal gold) that can 
carry two, three, four or five ligand analog protein complexes capable of binding to a 
corresponding number of different receptors to thus enable the same to be used in detecting 
dissimilar ligands in a liquid sample. 

[0027] As will be appreciated by those skilled in the art, colloidal gold is preferable for use 
as a label or tracer in a practice of the present invention insofar as proteins are known to bind 
spontaneously to colloidal gold, thus rendering resultant sols that are both hydrophilic and stable 
in the presence of electrolytes. Moreover, the binding of proteins to gold is practically 
irreversible, and the proteins usually maintain their biological activities. Such properties, and the 
high electron density of gold particles, thus make stabilized gold sols convenient and preferred 
for the practice of the present invention. However, it will be recognized that other similar type 
materials well known to those skilled in the art having an affinity to absorb proteins and protein 
complexes. 

[0028] For purposes of the present invention, it should be expressly recognized that the 
ligand analog (or ligand analogs) must at all times be present in an amount at least equal to and 
preferably in excess of the number of binding sites available on the test antibodies. In this regard, 
such ligand analog must be able to saturate the binding sites provided so that in the case of a 
negative result, an appropriate signal will be generated in the test antibody zone 16 formed upon 
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the membrane 14. To facilitate interpretation of the results of the immunoassay of the present 
invention, there may preferably be provided an indicator or label 24, which those skilled in the 
art will recognize may take a form of any suitable type of indicia, that will direct the user's 
attention to such test antibody zone 16 so that the results of the assay can be correctly perceived. 
[0029] While such labeled ligand analog is preferably always present in an excess, however, 
it will further be recognized that the excess of labeled molecules may be selected such that to the 
extent ligand is present in a given sample, the presence of such ligand at or above a given 
threshold concentration will enable the ligand to statistically occupy a certain percentage or 
range of binding sites on the test antibody such that the resultant visual signal produced or not 
produced will correspond to such concentration of ligand present. 

[0030] To validate the results produced by the immunoassay 10 of the present invention, 
there is further preferably distributed within the second or gold absorbent pad 20, a second 
labeled ligand or reagent having an affinity for the control antibodies or receptors 18 formed 
upon the membrane 14. Such labeled reagent, similar to the labeled ligand analog, is specifically 
formulated to become soluble when contacted with the sample fluid as absorbed by the second or 
gold pad 20. As a consequence, such labeled molecules will disburse within the sample fluid, and 
hence contact and bind with the control antibody 18 which thus produces a resultant signal. As 
will be recognized by those skilled in the art, it will be understood that such labeled molecules 
will be structurally unrelated to the ligand or ligand analog, and will therefore have no binding 
affinity for the test receptors 16 formed upon the membrane 14 and will not otherwise interfere 
with the ability of the ligand, to the extent present, to compete with the ligand analog for binding 
sites thereat. Similar to indicia or label 24, a second label 28 may be preferably provided, and 
formed upon the third absorbent pad 26 as shown, to facilitate interpretation of the results 
produced by the control antibody reaction with such second labeled ligand or reagent. 
[0031] The second labeled ligand or ligand analog is further preferably formulated similar to 
the ligand analog utilized to compete with the ligand suspected of being present in the fluid 
sample. As discussed above, such formulation preferably comprises a molecule of the ligand 
covalently linked to a protein molecule with the resultant complex being absorbed upon the 
colloidal gold particles or some other similar type of material well known to those skilled in the 
art as having an affinity to absorb proteins and protein complexes. Alternatively, the second 
labeled analog may alternatively be formed by adhering the protein to the colloidal gold particles 
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and thereafter attaching the ligand molecules to the protein bound thereto. Preferably, the second 
ligand analog protein complex will be absorbed upon the same colloidal gold particles onto 
which the first ligand analog protein complex is absorbed. Accordingly, there will thus be 
produced a single tracer capable of binding to two different receptors. To the extent desired, a 
third, fourth, and fifth ligand analog protein complexes can also adhere to the same colloidal 
gold particles to which adhere the first and second ligand analog protein complex to thus enable 
the single tracer to bind to yet a further number of different receptors specific to each respective 
ligand analog absorbed upon the colloidal gold particles. 

[0032] Referring now to Figure 2, there is shown the single-step method 30 of the assay of 
the present invention. As will be recognized, the strip or dipstick embodying the immunoassay of 
the present invention will initially be contacted with the fluid sample such that the fluid sample 
will dissolve the labeled ligand analog formed upon the second absorbent pad or gold pad 20. 
Eventually, the ligand analog and colloidal gold particles will become contacted with the bound 
test antibodies 16 formed upon the membrane 14. 

[0033] When so contacted with the fluid sample, either one of two events occur. As 
represented in Pathway A, to the extent the suspect ligand is present in such fluid sample, as 
represented by drug molecules 30, such drug molecules 30 will compete with the drug analog 
molecules, the latter existing as part of an analog-protein complex as absorbed upon the colloidal 
particles, represented collectively as 32, for binding sites on the test antibodies 16 bound to the 
membrane 14. To the extent the drug molecules 30 are present in an appreciable amount over a 
given threshold, a proportionate number of labeled ligand analog molecules 32 will be caused to 
be displaced such that once all of the binding sites on the test antibodies 16 have become 
saturated, an insufficient number of labeled ligand analog 32 will be bound thereto such that no 
visual signal will be produced. With respect to the indication as provided to the user in such 
cases, only one strip, namely the control strip of antibodies 1 8 formed upon the membrane, will 
be visible as shown. 

[0034] On the other hand, to the extent the fluid sample does not contain any of the suspect 
ligand, as reflected in Pathway B, the labeled ligand analog 32 will be free to bind with the 
binding sites on the test antibodies 16 such that the latter become fully saturated therewith. As a 
consequence, a visually perceptible marker or stripe will appear in the test antibody zone 16 
formed on membrane 14, which will thus be indicative of an absence of the target ligand. As will 
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be appreciated by those skilled in the art, the strip or zone of control antibody 18 will likewise 
appear insofar as the reaction between unrelated labeled molecules 28 will consequently bind 
with such control antibodies 18 such that but for a defect in the performance or operation of the 
assay, a visual indication will always be provided to thus insure the validity of the result 
concerning the target ligand. 

[0035] Advantageously, by providing for a one-step competitive reaction, there is thus 
avoided any potential for a pre-reaction typical of prior art methods whereby labeled antibodies 
are allowed to react with a ligand in a given sample prior to when such labeled antibody is 
allowed to react to a bound ligand analog. As such, at no time during the performance of the 
assay of the present invention is there any possibility that any amount of ligand present in a 
given sample will become lost or otherwise bind with an unbound binding partner. As a 
consequence, the sensitivity of the immunoassay and assay method of the present invention will 
be substantially greater than such prior art methods, and will further provide substantially greater 
reproduceability to the extent it is necessary to confirm the result of a given assay. 
[0036] S discussed above, although the present invention has widespread applicability for 
any of a variety of applications, the immunoassay and assay method of the present invention are 
particularly well suited for detecting the presence of metabolites of certain abused drugs, and in 
particular metabolites of opiates, including heroin, codeine and morphine. In such applications, a 
preferred labeled ligand analog comprises morphine-3-beta-D-glucuronide covalently bound to 
bovine serum albumin. The resultant morphine-albumin complex is then absorbed onto the 
surface of colloidal gold particles. As will further be recognized, in such applications the test 
antibody 16 incorporated into the immunoassay of the present invention will be specific to such 
metabolite (i.e., the morphine-3-beta-D-glucuronide). 

[0037] Similarly, the immunoassay and the same method of the present invention can be 
utilized to detect the presence of amphetamine excreted in the urine by utilizing a test antibody 
having a binding affinity for amphetamine in combination with a labeled amphetamine, the latter 
preferably comprising amphetamine covalently bound to bovine serum albumin, the latter being 
absorbed as a complex onto the surface of colloidal gold particles. 

[0038] It will further be appreciated that in the practice of the present invention, the ligand 
analogs and test antibodies used therewith may be selected to have an affinity to one another that 
is greater or lesser than the affinity of the test antibody for the ligand sought to be detected in the 



given sample. Moreover, it will be recognized that the number and density of the test antibodies 
utilized, and more particularly the binding sites thereof, may be selected such that a lack of a 
visual signal is designed to correspond with a pre-determined threshold concentration of ligand 
in a given sample. For example, it is expressly recognized that the immunoassay and assay 
method of the present invention may be specifically designed to produce positive or negative 
results consistent with recognized screening levels, such as those screening levels produced by 
the United States Substance Abuse and Mental Health Services Administration (SAMHSA). As a 
particular example, the immunoassay and assay method of the present invention may be 
specifically designed to produce a positive result (i.e., lack of a visually perceptible signal) to the 
extent opiate metabolites in a given sample exceed a concentration of 300 nanograms per 
milliliter of fluid (i.e., urine). Similarly, in the case of amphetamines, a positive result can be 
designed to coincide with a concentration of 1,000 nanograms of amphetamine metabolites per 
milliliter of fluid. 

[0039] With respect to implementation of the immunoassay system and practice of the assay 
method of the present invention, such process initially comprises the step of collecting the fluid 
sample, and in particular a urine sample. As per conventional methods, such sample should be 
collected in glass or non-absorbable plastic containers. To the extent contamination is suspected, 
such sample should be discarded and another sample collected thereinstead. To the extent the 
sample is not tested shortly after collection, such sample should be kept refrigerated at a 
temperature preferably between 2° and 8° C until such test is conducted. To the extent such 
sample is not tested within three (3) days, such sample may be frozen at a temperature preferably 
less than -20° C for up to twenty (20) days. Thereafter such sample may be thawed and warmed 
to room temperature before tested. To the extent such sample is turbid, such sample should be 
centrifuged and the resultant supernatant utilized. The resultant sample must further be 
thoroughly mixed before testing and must be confined within a pH range of 5-8. To the extent 
the sample is beyond such range, such pH may be adjusted by using 1M NaOH or 1M HC1 to 
conform the sample to such pH range. 

[0040] Once properly obtained, the immunoassay strip is contacted with such fluid sample. 
Preferably, the immunoassay strip is contacted the fluid such that only the sample pad 22 and 
gold pad 20 are contacted with the fluid sample such that the immunoassay 10 is maintained in 
an upward configuration extending therefrom, similar to dipstick immunoassay systems. As 
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discussed above, by virtue of the arrangement of sample pad 22, gold par 20 and membrane 14, 
the fluid sample will be systematically absorbed by the sample pad 22 and then the gold pad 20, 
which will dissolve the labeled ligand analog. 

[0041] Due to the capillary attraction of the membrane 14, the fluid sample with label 
dissolved therein is caused to become saturated therethrough and come in contact with the test 
antibody immobilized thereon. As discussed above, to the extent present, the suspect ligand in 
such sample competes with the labeled analog to bind with the antibodies bound to the 
membrane and, to the extent such ligand is present at or above a threshold concentration, a 
positive test result, in the form of a lack of a visually perceptible signal at the stripe or zone of 
test antibody will occur. To the extent the assay is correctly performed, the fluid sample will 
further dissolve the labeled control ligand or reagent also formed upon gold pad 20 such that the 
control labeled molecules will bind with the control antibody 1 8 to produce a visually perceptible 
signal thereat upon the membrane 14. 

[0042] Advantageously, such assay only takes on average approximately ten (10) minutes, 
which is superior than prior art immunoassay systems and methods. Additionally, by virtue of 
utilizing a novel ligand/protein complex absorbed upon colloidal gold particles, the sensitivity 
and reproduceability of the results of the immunoassay system and method of the present 
invention are far superior than those of the prior art. However, it should be expressly recognized 
that the results from the immunoassay and assay method of the present invention are strictly 
qualitative and, although such system and method provide for a control reaction to verify the 
validity of such results, to the extent a positive test result occurs, such positive result should be 
confirmed via another non-immunological method, such as gas chromatography or mass 
spectroscopy. 

[0043] Accordingly, it is understood that the improved system and method described herein 
and shown in the drawings represents only a presently preferred embodiment of the present 
invention and that various modifications and additions may be made to such embodiment 
without departing from the spirit and scope of the invention. As will be recognized, such 
immunoassay, although preferably constructed as an elongate strip or "dipstick" as it is referred 
to in the art, may be constructed in any of a variety of formats known now or later developed for 
use in a given application. Moreover, it should be expressly understood that the immunoassay 
and assay method of the present invention can be modified such that the same will detect two or 
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more ligands suspected of being present in a given fluid sample. In such embodiment, it will be 
recognized that two different test antibodies will be provided that will be immobilized on 
separate and distinct zones of the membrane 14. There will further be provided two separate 
ligand analogs that, although preferably formed upon a common particulate dye or tracer (i.e., 
colloidal gold), are designed to bind to either of the two zones or stripes of test antibodies formed 
upon the membrane. Along these lines, it is contemplated that a multiplicity of dissimilar ligand 
analogs may adhere to a single particulate dye to thus enable one particulate dye to be utilized to 
test for a corresponding number of ligands suspected of being present in a given fluid sample. 
We therefore wish our invention to be defined by the scope of the appended claims as broadly as 
the prior art will permit, and in view of the specification if need be. 
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